Genomic characteristics of the T cell receptor (TRB) locus in the rabbit (Oryctolagus cuniculus) revealed by comparative and phylogenetic analyses.
The present study identifies the genomic structure and the gene content of the T cell receptor beta (TRB) locus in the Oryctolagus cuniculus whole genome assembly. The rabbit locus spans less than 600 Kb and the general genomic organization is highly conserved with respect to other mammalian species. A pool of 74 TRB variable (TRBV) genes distributed in 24 subgroups are located upstream of two in tandem-aligned D-J-C gene clusters, each composed of one TRBD, six TRBJ genes, and one TRBC gene, followed by a single TRBV gene with an inverted transcriptional orientation. All TRB genes (functional, ORF, pseudogenes) of this paper have been approved by the IMGT/WHO-IUIS nomenclature committee. Additionally, five potentially functional protease serine (PRSS) trypsinogen or trypsinogen-like genes were identified: two in tandem PRSS-like genes, followed by two PRSS genes with unique traits, lie downstream of the TRBV1 gene and one PRSS gene is located about 400 Kb away downstream of the TRBV genes. Comparative and phylogenetic analyses revealed that multiple duplication events within a few subgroups have generated the germline repertoire of the rabbit TRBV genes, which is substantially larger than those described in humans, mice, and dogs, suggesting that a strong evolutionary pressure has selected the development of a species-specific TRBV repertoire. Hence, the genomic organization of the TRB locus in the genomes appears to be the result of a balance between the maintenance of a core-number of genes essential for the immunological performances and the requirement of newly arisen genes.